LINE-1-encoded reverse Transcriptase as a target in cancer therapy.
LINE-1 elements account for about 17% of the human genome and harbour two open reading frames: ORF1, encoding a 40 kDa RNA-binding protein, and ORF2, coding for a 150 kDa protein with reverse transcriptase (RT) activity. LINE-1s are highly expressed in embryos and tumor cells while being virtually silent in differentiated tissues and, consistently, both ORF-1p and ORF-2p have been detected in human cancers. RT-encoding ORF2 is expressed early in pre-neoplastic lesions suggesting that RT expression may be a potential cause, rather than a consequence, of cancer onset. Experimental data emerging from in vitro and in vivo studies confirm this view. Preclinical work showed that RT inhibition reduces proliferation, promotes differentiation of cancer cells and antagonizes tumor progression in murine models. Moreover, a recent phase II trial on metastatic hormone-resistant prostate cancer patients has confirmed the anticancer efficacy of RT inhibitors. Together, these data indicate that LINE-1-encoded RT emerges as a potential therapeutic target for a large spectrum of cancers and RT inhibitors as effective tools in a novel anti-cancer, non-cytotoxic, differentiation therapy.